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u ^ h m <z>mmfr e> *® * r* (D » » d ^ , *<Dmi mmm^mmmm Nt©tN 

• & WO. 8E12 (cm -2 ) JK±©«BHtC*«, ff^ 1 ~ 7 © V^tlJ^JCfi 

&m i ~ i o <D^immzmM<DMm¥m<bmn. 

1 2 ] tMB^SH**?^ MO S F E T (Metal Oxide Semicondu 
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[0 0 0 2] 

©MO S F E T (Metal Oxide Semiconductor Field Effect Transistor) 
-Cte, L£v^«J±£;t-r£MO S FET^jfilfd C (Integrated Ci 

£*lT£& 0 1~^t)t>, I^bt^fiJ±l:^t§MOSFET(?)^i;i/fjitt 
[0 0 0 3] 

ilf^Sffl(Z)MOSFETH {gV^ffiTlgi&SJU fro tJ-& £/Jn £ 

<?ztz.mz. ^x.)^m.ma)^m<mmmfm^\z-t^ 0 znizmLx. mtim^ 

^©^^MM^^M^^tt^^tCt- -5 (#fr^2, #^^3) . 
[0 0 0 4] 

-tfB<Z> I CT?&, 2«^©^MMM(Z)^x;i/^^i-S©{c. |H!n^(Z>J|& 
)\s^T±m£AiSfrttmm*$kWL-£l*:Z>Z\h\,z& y, 
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mm^cm i ] 

<&M¥ 11-11185 5#^$g 
[0 0 0 7] 

mm Jem 2] 

%$m¥ 6-318561 
[0 0 0 8] 

11-238806 ^4km. 
[0 0 0 9] 

imnt>m®: u ^ o t ■* & mm] 

^^fYffl^T'^y, fttf^MOSFETOD^tttt, ( b 1) L^'fim 
J±££tf (b2) Wffi-£&o£:„ -T^t)^, ^^;KZ)^M%a^$:^X.-5 3^tC 

[0 0 10] 

b * l & at p> , ^tf h h =y y v * $ & mm l & ittftftgs *c & v ^ x , 

fit & t & Z £ ifi M £ H X g t=. „ 
[0 0 1 1 ] 

z\£ZBM£-tz> 0 
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2#ism©iKf^iii:5:ft§^ii : -&, mm. mmLr=.mm^m 

[0 0 13] 

HWtfeott^ mt§™i^t^^<Tt)J:K M#<Z> 
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[0 0 15] 

ft&?zm2mmM¥m{*<DrtT4mm£zm?z*mfrm*it. mm. wml 
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S^ttll ©li8n^£M&SfM<&lif!n^&^s&Avx*£Mv%£ 0 
[0 0 16] 

^ i: m<D¥mfom* t it m vmmm^izm&m $ n s r ^ tc & & „ 

[0 0 17] 

?kizmwzmi<^T*mm<Dmt&c>Mffliizn,\Tmm^-z> 0 

[0 0 18] 

ztiz&b^yyx*m^z?k<DW®zm-tz><, mat. nftm&mmmizMt: 
mm^zf=.&<nb^yisx*m?-(Dmwmv$>z 0 mmcoms:±. t=.t?ufisv 
nymm.1 £*<n±izmttbnt=.mmm2 tfr^m&ztizso i (smcon on 

lnsulztor)mfc(D±lZMf&Ztltz.nmb^yi?X*m*lZ^^TMW-?Z> a 
[0 0 19] 

soi mm<Dmmm2(D±iz, mm* h vy^^-mmitm^ x*m£tifrn-m 

^«^$ti^ 0 n-iS i S<Z>3§i«KJiRgiS©$:&ttT, ^(Cn+MI^y- 
X6£KW> (Kl^-fi/lK^MiDc) 7^^12tt$tl«>„ -£<Z>V-X6£, n- 
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/vWLXvtf- V 5/n-iS if ( K U-f > KU "7 hM«) 3 J: n +§? K 

[0 0 2 0] 
[0 0 2 1] 

Fis^yFV7bM®<7>^mmmm-t)K u^-y (re surf) ^^mr=.^ 

NtU n-SKK>K'j7MW*&dtlfei:t> N • d = 1 E 1 2 
[0 0 2 2] 

[0 0 2 3] 

m (mm*ymm itmmm±, tih© cd , (2) ^T^i-^^^-e^^> 
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[0 0 2 4] 

R on- S ~ V b 7 / 3 (1) 

N • d = 1 E 1 2 (2) 

R on' S : *»*>istftT?*y, ^©^mat^y©^^^ 

V b fcttfr?»EE Nttn-ISil (KH>K>J7HI«) 3 <Z)^M 

o 

[0 0 2 5] 

*-2/«#ttt, S'U n>Rg#£ng*tf*i5TgB© (3) , (4) ^"e^tiT 
[0 0 2 6] 

R on* S - V b U / 3 (3) 

N ~ V b" 4/3 (4) 

±m<D (1) iZlS&Zf (3) ^itj, Kl/^f>K'J7hif3^i#lllN 

87. 5 v^Tfcfc^rti, U*-7*#j:yfiv^M0»*^st(j:i:ft*. ±f H 8 

[0 0 2 7] 

±K©WflrtCJ:*ifcjr, (a) m^CDBflEJ^T© V b " 4/ 

©h7>^7^i^li'Jt-7i# (N • d = 1 E 1 2 cm -2 ) *mtc? K 1/ 
•Y > KU7 MI^£Mv^r£#ig-W-e&£ - 
[0 0 2 8] 

±M©J:^{C, U^- 7*^«&-ri,feffi^j&<TJ:<, 02 (a) « % y -fr 
W«fcam9T?&«. U -fr- :7«3&;g:tf ^fcv*»^, ^M«N <fctf»j± V 
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bit. *2/«tfi«:«e>"*-±fr&, (4) #,<Dm&*mfrLT^Z a B2 ( 

b) fit, Ui^-^«5g$:M^-5^c7) Ku>f > KU 7 h«»^»M,gN £fif 
BEVb^OBBftS^HT**. 0 2 (b) fcj^f 3b&ffi%WEE*m<?> 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

(HM©0«2) 

icon On Insulator)gj|;fg _fc 
Omm^mfcmWiZm-t mmmV$>Z> a S i««l<Z)_t:&C BOX (Buried Oxide 
Layer)Jff 2 tfWLtt t, tlT & V * f ©±(C n -|J K 1/ >f > K i; 7 3 a , 3 b 

. 3 ctfflafcSfiTH*. n-SK^>F'J7hii3a ) 3 b, 3clt 
©nS^ifeig^!, 3 a<3 b<3 c(Z)jli{CK< 3 tl & n-M^##:® 3 

a, 3b, 3ctt, KW>Ky7hf*S:«rtt4. ^fcfc*>, -©KH> 
K U 7 h J: «I© K l/>f > K y 7 h««tt, * tl *> n 3 a , 
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[0 0 3 2] 

n-iKK>KU7Ni«3a, 3 b, 3 c ©*JilCttlBH»fc*ttT, 
K n y-X6i:Kl/>f> 7 ^Efi $ tl S . * CD V - X 6 

£©*3iK:fc^Ttt, n+iV-^6/pSA^/f- h 5 / n -§? K b-f > K U 
[0 0 3 3] 

U>f>7, 3a, 3b, 3ci:, ^Ml8t^Iii:t5niMOS(ll 
etal Oxide Transistor) h $WMt££tiT^$> a 
[0 0 3 4] 

iffi©Hft*h7>^*5 0a, 50b, 5 0cC7)^tl^C*fLT, 
[0 0 3 5] 

^>^^50a, 5 0 b, 5 0cOKW>K';7h««3a, 3 b 

R»kmm¥m{tt&nM » < , itsr © P m«^±© n * P 

[0 0 3 6] 
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[0 0 3 7] 

B?mWmT*2bZ> 0 S i gSSl CD±tCB OX (Buried Oxide Layer) Jf 2 jWRtf £ 
« 8 £ J: tJf-e©T©^- h 9 tt, H 3 <Z> Jlit¥##:^S 50iHCm 

o 

[0 0 3 8] 

ku ^ h»tc, h5>>^# 5 o bi:ttn-sKK>Ki J7 bmm3 zvmm 

^0nIM^tfnSKK>K'J 7 hjf 1 0 b Srttrj, h5>^^ 50 
c jet*, nSKi/>f>Kij7Miobi »JI«K©nl K i/>f >F'J7Mi 
0 c *WLVt=.Z\£\ZlbZ> a h5>S?^*5 0a1ftt, *fl«t5if ttn-SKU 
-Y > K U 7 |> « Jgc 3 © n £ * o T V* * . ±g a CD Ay V Jf - N 5 £ K 

U>f >JR*«* 7 & ^BP^«, Ay */f- N 5 £ K l/>f y&J&M® 7 £ ©IS 

[0 0 3 9] 

h^^xjfsob, 5 o cicfc^TB:, **i*n©*^©wjEeieK:jSBfe« 

50b, 5 0c{Co^tl§^, KW> KU7 NJV®7lt«M», n-IF 
U>f > KU 7 h*«3<nfflKl/>f y KU 7 Ml 0b<nSKH>K'J7M 
1 0 c, (DMlzm<&Z>o 
[0 0 4 0] 
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[0 0 4 1 ] 

4) 

B5tt, *«W©m6<O^JK4JCfeW« SO I ««_L(Z)J|^¥##ag 5 0 & 
^*rWr®0Tf*S. *il©flt'tt **If£E<JDilt^£-£tN ©Jjt^c?) K 
H>K'J7MI«S:, KK>K'J7Ml0a, 10 b, 10c«lf- 

n M**fi<&©«&l±, K l/>f >K'J7 NfS^c 3^KW>KV7MlOa^K 
H>K'J7MlOb^KU>f>F'J7MlOc, ©SKcigKfcS. bfetf 
oT> h7>^^5 0a, 5 0 b, 5 0c^«t 50a^50b^5 

[0 0 4 2] 

_ti£tf>04<7> 5 0 a, 5 0 b, 5 0 c fflfllCo ^XWim L fc «fc 
[0 0 4 3] 

SSJi^n #£bv^ its, ^«Ai:J:y n-IKl/^f> 
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[0 0 4 4] 

d<Z>raffl&jBfc*S#©£ IT, &A£ KK> KU 7 McD^CfS©T' 
*>&AS:fTfc-5£fc#-C£*. >&Atf>ajgH£, v 

[0 0 4 5] 

(3SJ6©?gJK 6 ) 

*^i©^j|0il6t(j:, H*6©^J»4tc^Lfe*j»^ftl^S (0 5) & 

hMioa, iob, i o c\tm-&Axm-i*&Azti& B &nmmmmm<Dm 
ma&w*. fflnmm&t=.itmnmzm&-tz>z. tizzy ft* * 

h9>f -ftfi&fcte* >yi/a«0l/^ 2 1 £M^T, 0 6 iZ^ J; e> (C 

*M%£&A-f£ 0 vx?3P2 1 b leans* 5¥^#^Sg0T*&*M«§M#{fi 

> b^yVX* 5 0 a, 5 0 b, 5 0 c©4M»#***fcfc^T^Lfc¥WI* 

mmmiz. 5 0 a <5 0 b<5 0 c<z>mizm<&z> 0 tk^x% mi ic^-rj^ic, 

[0 0 4 6] 
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oi^tcio xm^m* x*m® zmmts ^ ^myammvm&z n-sKu 

>T>KU7h««3a f 3 b, 3cWf5ri:^T't5 0 
[0 0 4 7] 

^*t-£ 0 ni8{c. minis, ~?x?m&£z$mn¥v?-£. mwcMht.(Dmm^ 

[0 0 4 8] 

If&Pfll <2L ( 5 ) 

V*^lpg < 2 L ( 6 ) 

tf>y^ < 4 L ( 7 ) 

±SH (5) , (6) , (7) <D(p(Dft:M<D 2 -Dzmr^z-o £t-te 

[0 0 4 9] 
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[0 0 5 0] 

01 1 (a) fcitmi 1 (b) C^ti^^^-Y^tODl/^h 

h^>^#<z>y-*£ b*is4ytZffi&*$uzmt> Zoizmm+zz. tizzy 

. xymvmm&vmmftftzmffixfaiztz-mmt^zzttfvgz. ^<d^ 

HI, i&*yt&tt£?2>Z£rfVg2> 0 
[0 0 5 1] 

(^M(DMM 7 ) 

o 1 6 i ^ >r> a ^ >f ^©sa ^ ^m^mm<D^ 
-"ftzmutzizitMLT^ztf. mmA&zffib^fc&>izffinmz±tfT® 

[0 0 5 2] 

09~ll$:#iLT, BBPbTy^fel tit, (V* tm/MUV = 
x «1) ttSt, KfPa*SttHlP^K:jiSCT«CCDJ:^K:«s«6. 
Uh7>f^fflY^?) :Mp$=i-x 

U«r>a^>f^fflvXf) :|»P3S=K (1-x) 2 : -^T% BgP^tf 
[0 0 5 3] 

p^£±tfic<v^ -err% ^ ^^^^v^^T^p^^jtjffe^^ti, 

[0 0 5 4] 
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[0 0 5 5] 

(Hifeo^ffli 8 ) 

/*LJMfcW&3£fcK:4*»#&* (014) „ 

T^-;kc^v\t, ««p|ffl©r--^»a*«BriBTfft« (Hi 5) „ 

[0 0 5 6] 
[0 0 5 7] 

[0 0 5 8] 
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£ L^Mm^MfomUt IT, IGBT (Insulated Gate Bipolar Transistor 

<Dm&\s^)iizj&vTmM*ymffii£&iz-9-?-=L \s-^*ym&i±mmit^z>z. 

£tfT*g& 0 016(1 I GBTffl K l/>f >JR3RM« 7 tm&ZBJ&^Z p 

[0 0 5 9] 

(Hdg<Z>7£«U 0) 

k u >r > jr^m^ £ © mm&m & & h 9 y v * # <d mmxmiz o^t^wts, 

[0 0 6 0] 

T. V-Xfc KU>f >JR*|g«i:<Z)raiJB©SliEV^ffiJBEM©nMOS f>:7>^x# 
^MiftAi^3. 0 E 1 2 c m~ 2 T*Ml±£*ym.ffi£(D h b- K*7*« 

X#T*li, aAij^l. 2E12cm" 2 T^Mt^:i:m o Lfctfo 

12cm" 2 ©'J>SA, 2E12cm" 2 0iJ 

5. 
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[0 0 6 1] 

u y b mm^mmmm z -e © ram tc^ s t s z\ ^ ic ^ u , if jee ^ ^- > ^ 
mm&^mfom^z, m^-wm i o o va±t i o o v^mtiz^-^x, 

m^-m&l 0 0 V^C^^i^tf) KU^f^K'J 7 hMJC£tt£«N • d# 
1. 2 E 1 2 c m~ 2 Zn?lZ>MmiZ.-?Z>Z. £tfT*£Z> 0 ii^ifJE 1 0 0 V 

U±<7>*mtfim*<D±mmN • d O. 8E12cm%~l. 2E12c 

&c4:oTl2#tt-f sm^Ifffiiii 0 0 V£V^ ^£{C&& 0 $P>tC, :jM<z>¥# 
^^-i-^TtCfe^T, Wffi<D#Jfiir$CJ:£>i\ ±SE«N • d£0. 8E12^± 

[0 0 6 2] 

(HJitf>^«ll 1) 

#3!f£tf)§^<Z)7£«U lT'te, mM<DMMi 0 (017) {C||Jgtf>0)ffi6 (m 
6. BI7) £^fflL£§^#&{CoV>TMl*-.g> 0 1 0{C£V\TJ±, 

[0 0 6 3] 

^^Ai3. 0 E 1 2 c m" 2 T'ftAbfefe00i'^ a. b- >> a >&gJH£|II 1 8. 
019fC^t-= 01 8tt|j®}:fe(^»D77>f;^^ltfctJ, gigs 

/§^&<^T% U >£±®lftfC&A*l . 2E12cm"%Abfem019lC 
^n>yhlt$)S 0 BJ19J:»J, X N r?-f ^ Zl <b IC J: y , 3. 

0E12cm" 2 ©aAit% 2 E 1 2 c m" 2 (CliSt§aA^t^ 

CD n K b -Y > K U 7 h £4g £ JH*MT' £ £ r i: „ 
[0 0 6 4] 
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<£BfjBEnMO S h^yy7,ZV> y K»J 7 h««tcMlS1"-SS 

4Mci±£®B$rtC$£A-&ff&V\ ^IfffinMO S h5>^X^© Kl^f > K'J 7 h 
««C»lS"r £3P#7?l±X h^>r^<Z)V^^$:^^T, iiAi3. 0E12c 
m " 2t ^At5 £fcfCJ:»K l|g©ftAJCJ:»J, i»flEnMOSi?i:M£bn 
MO S^^JC*Ji©^iMJ*«S© KU-f > KU 7 hM^Sr^-TSZl^^T?^ 
3„ o*»J, ^I6©^«1 0^Cfev^T^Lfc<SBjEEM©nMOS h9>5;^*{C 
llfcn-SKU>f> KU7 hM^il, HBffinMOS N 9 > #<Z> nMO S 

h9>^*#K»Lfcn-M¥*#»£& 1 ®©&AT*|fe^7?££^£##£ 0 
[0 0 6 5] 

[0 0 6 6] 

( 1 ) ±mmm<DMmi:*it, k u-r >ku7 & ?>* k u-f > k y ? n 

(2) ±8B^jfi©0jB-eji, k u>f >©ft^© k u>r > k ij 7 hi«e «t k 1/ 

[0 0 6 7] 
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t~*m%(DmM<DMMiz. ^<^t«^ot, m%m<z>mmitz.tit>mm<D 

[0 0 6 8] 

&m*zm?zgkm¥mftmwiz&^T. ^mftm+zmz. mm<7)*ym l m& 

Ami] ^m<Dmmmn^mmt^t^<Dmmx'&^ a 
[02] ( a ) w-ym&itm^t^miscD kw> ku ? hmm 

[0 3] *^^C7)^©^2fCS^^m«^#^fi(Z)M0T^S [ , 
[0 4 ] #2§HJ!cD|iygtf) 3 iz £ lt§l»^^g©HiI0T^§ D 

[0 5] *mw<Dmm<DMn4 iz&vz>mm¥mftmm(DmmmT*$>z> 0 

[0 6 ] 6 (C i3 l^iifi^fffli^^C 

[07] m6KB-**m®r&Aj:no>%k. r--;i/5:tt^tl&^t 

[08] &Av**©#3|S£^-f0 

[0 9 ] ^PgP^H^r^©^ y i/attATX * &^t0T'fe5 o 

[010] mnBtf^ftMO) * 07?3d£ o 

[01 1] (a) £J:t>* (b) £t,fcx b^-r^©&A^**£^-r0 
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[IH1 5] HI 4©^H#ttAIi©ftC7--M,fc«Ife3StHTfft 

[016] *»W©^J6©^fl8 9 {Cfc^T^tf £ I G B T ^fit^§ 

o 

[mi 7] *»W©IIJ6©^JBi Ofcfc^TlfJE^yjgm^tf) h U- F 

[mi s] *&m<D2m<Dmmi ike^t, &m&A'?xv%:m^x& 
[mi 9] *mn<Dmm<DMni ucas^T, &m&A-?x9zm^T& 
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